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Short Report: Annual Burden of Ocular Toxoplasmosis in the United States
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Abstract.

Toxoplasmosis is the most common retinal infection in the United States, and it can severely impact vision.

We used data from population-based studies, outbreaks, and the U.S. census to estimate the burden of Toxoplasma gondii
infection and ocular toxoplasmosis. We estimate that 1,075,242 persons are infected with 7. gondii, 21,505 persons have
ocular lesions (both asymptomatic and symptomatic), and 4,839 (range = 2,150-7,527) persons develop symptomatic
ocular toxoplasmosis each year in the United States. Toxoplasmosis contributes a significant burden to eye disease in the

United States.

Toxoplasmosis is the most common retinal infection in the
United States, and it can lead to severe visual impairment.
It is generally believed that individuals remain infected with
Toxoplasma gondii for life with intracellular cysts forming in
the muscles, brain, and other organs. T. gondii IgG antibodies
are also thought to remain for life. In 2003, Holland' estimated
the burden of ocular toxoplasmic eye lesions in the United
States based on data from the third National Health and
Nutrition Examination Survey (NHANES III), conducted in
1988-1994, and the 2000 census.'> We now present an update
of the ocular toxoplasmosis burden based on more recent
NHANES and U.S. population data.

For the burden calculations, we used (1) 7. gondii anti-
body seroprevalence data from the NHANES 1999-2004°
to determine 7. gondii infection rates, (2) 2009 U.S. Census
estimates,* (3) calculations of the proportion of persons with
T. gondii infection who have ocular lesions from estimates
by Holland,'*S and (4) the prevalence of symptomatic ocu-
lar disease from a large waterborne outbreak of toxoplasmo-
sis in Canada® to estimate the rate of symptomatic disease in
infected persons. We also provided ranges for the estimate of
symptomatic ocular toxoplasmosis (Table 1).

Annual number of T. gondii infections. Based on the
NHANES 1999-2004, at least 14% of persons in the United
States are infected with 7. gondii by age 40 years.® For the
purposes of this calculation, we assumed an equal infection
rate per year of age, yielding 0.35% (14/40) of the population
infected each year. Using the 2009 U.S. Census estimate of
307,212,000 people,* we estimate that 1,075,242 persons (0.0035
x 307,212,000) are infected with 7. gondii each year.

Ocular lesions among those infected with 7. gondii. Using
data about the proportion of persons with retinal scars
from Smith and Ganley® and the prevalence of T. gondii
infection during their study, Holland' calculated a rate of ~2%
for the occurrence of ocular disease among persons infected
with T. gondii. If we apply this 2% figure to the 1,075,242
persons infected with 7. gondii each year calculated above,
then 21,505 persons would have ocular lesions from 7. gondii
infection each year. For the purposes of this estimate, we
assumed that individuals develop ocular lesions within 1 year of
infection.
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Symptomatic ocular disease among persons infected with
T. gondii. During an outbreak of toxoplasmosis in British
Columbia, of an estimated 2,900-7,700 infected persons, 19
were identified with symptomatic retinitis, yielding a rate of
0.2-0.7% for symptomatic retinitis among persons infected
with T. gondii.® If these rates are applied to the 1,075,242
persons per year infected with 7. gondii from the calculations
above, then 2,150-7,527 (midpoint = 4,839) persons would
develop symptomatic ocular toxoplasmosis annually.

We estimate over 21,000 persons will develop T. gondii ocu-
lar lesions and over 4,800 of these individuals (median esti-
mate) will develop symptomatic ocular toxoplasmosis in the
United States in 2009. Ocular toxoplasmosis often recurs with
new lesions developing over the years after infection, so the
annual incidence of active ocular lesions could exceed our cal-
culations. In addition, the researchers determining the rate
of symptomatic disease in the outbreak of toxoplasmosis in
British Columbia could not be certain that all persons with
ocular toxoplasmosis in this large outbreak were identified
(Andrew Burnett, personal communication), and therefore,
our estimates of symptomatic ocular disease should be consid-
ered minimum estimates. Although unique factors associated
with the epidemic could influence the ratio of symptomatic to
asymptomatic disease, we believe that our assumptions have
led to reasonable estimates; it is known that many individu-
als are found to have ocular lesions without histories of ocular
symptoms.!

Some areas of the world such as Southern Brazil” have much
higher rates of ocular toxoplasmosis among those infected
with 7. gondii, perhaps because of more virulent strains of the
organism.*1° In addition, the prevalence of T. gondii infec-
tion varies greatly with high rates in Latin America, parts
of Eastern/Central Europe, the Middle East, and parts of
Southeast Asia and Africa and lower rates in many European
countries and the United States.!"! Therefore, the proportion of
persons in the population with ocular toxoplasmosis will vary
greatly by geographic location.

Ocular toxoplasmosis can be the result of pre- or post-natal
infection, but, in either case, many infections with 7. gondii
are preventable by simple hygienic measures such as cooking
meat well, washing hands after changing cat litter or garden-
ing, and washing fruits and vegetables that will be eaten raw.'?
Treatment of ocular toxoplasmosis is generally recommended
when lesions are large or threaten the central portions of the
retina. A number of regimens have been used for treatment,'®
such as pyrimethamine and sulfadiazine with or without cor-
ticosteroids. However, additional well-controlled trials are
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TaBLE 1

Summary of 7. gondii-related infections and ocular disease annual
burden calculations in the United States in 2009

Parameter Estimate (persons/year)
T. gondii infections 1,075,242
Ocular toxoplasmosis lesions 21,505
Symptomatic ocular toxoplasmosis 4,839*

*Range = 2,150-7,527.

needed to establish the efficacy of treatment, the optimal med-
ications, and the duration of therapy.'* Although ocular lesions
initially can be asymptomatic, individuals can eventually have
profound vision loss from recurrent ocular toxoplasmosis, even
with treatment, emphasizing the critical importance of disease
prevention. Information about the burden of both symptom-
atic and asymptomatic ocular disease is useful for establishing
public-health measures to effect such prevention.

Received November 5, 2009. Accepted for publication November 29,
2009.

Disclaimer: The findings and conclusions in this report are those of the
authors and do not necessarily represent the views of the Department
of Health and Human Services or the Centers for Disease Control
and Prevention.

Authors’ addresses: Jeffrey L. Jones, Division of Parasitic Diseases,
NCVED, Centers for Disease Control and Prevention, Atlanta, GA,
E-mail: jljl@cdc.gov. Gary N. Holland, Jules Stein Eye Institute and
Department of Ophthalmology, David Geffen School of Medicine
at University of California at Los Angeles, Los Angeles, CA,
E-mail: uveitis@jsei.ucla.edu.

REFERENCES

1. Holland GN, 2003. Ocular toxoplasmosis: a global reassessment.
Part 1: epidemiology and course of disease. Am J Ophthalmol
136: 973-988.

2. Jones JL, Kruszon-Moran D, Wilson M, McQuillan G, Navin T,
McAuley JB, 2001. Toxoplasma gondii infection in the United
States: seroprevalence and risk factors. Am J Epidemiol 154:
357-365.

3. Jones JL, Kruszon-Moran D, Sanders-Lewis K, Wilson M, 2007.
Toxoplasma gondii infection in the United States, 1999-2004,
decline from the prior decade. Am J Trop Med Hyg 77: 405-410.

4. US. Census Bureau, 2008. 2008 National Population Projections.
Awvailable at: http://www.census.gov/population/www/projections/
2008projections.html. Accessed September 16,2009.

5. Smith RE, Ganley JP, 1972. Opthalmic survey of a community. 1.
Abnormalities of the ocular fundus. Am J Ophthalmol 6:
1126-1130.

6. Bowie WR, King AS, Werker DH, Issac-Renton JL, Bell A, Eng
SB, Marion SA, 1997. Outbreak of toxoplasmosis associated
with municipal drinking water. Lancet 350: 173-177.

7. Glasner PD, Silveira C, Kruszon-Moran D, Martins MC, Burnier
Junior M, Silveira S, Camargo ME, Nussenblatt RB, Kaslow
RA, Belfort Junior R, 1992. An unusually high prevalence of
ocular toxoplasmosis in southern Brazil. Am J Ophthalmol 114:
136-144.

8. Grigg ME, Ganatra J, Boothroyd JC, Margolis TP, 2001. Unusual
abundance of atypical strains associated with human ocular
toxoplasmosis. J Infect Dis 184: 633-639.

9. Darde ML, 2004. Genetic analysis of the diversity in Toxoplasma
gondii. Ann Ist Super Sanita 40: 57-63.

10. Khan A, Jordan C, Muccioli C, Vallochi AL, Rizzo LV, Belfort R Jr,
Vitor RW, Silveira C, Sibley LD, 2006. Genetic divergence of
Toxoplasma gondii strains associated with ocular toxoplasmo-
sis, Brazil. Emerg Infect Dis 12: 942-949.

11. Pappas G, Roussos N, Falagas ME, 2009. Toxoplasmosis snapshots:
global status of Toxoplasma gondii seroprevalence and implica-
tions for pregnancy and congenital toxoplasmosis. Int J Parasitol
39:1385-1394.

12. Lopez A, Dietz VJ, Wilson M, Navin TR, Jones JL, 2000. CDC rec-
ommendations regarding selected conditions affecting women’s
health. Preventing congenital toxoplasmosis. Centers for Disease
Control and Prevention. MMWR Recomm Rep 49: 59-68.

13. Holland GN, Lewis KG, 2002. An update on current practices in
the management of ocular toxoplasmosis. Am J Ophthalmol
134:102-114.

14. Sanford MR, Gilbert RE, 2009. Treating ocular toxoplasmosis—
current evidence. Mem Inst Oswaldo Cruz 104: 312-115.



